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INTRODUCTION 

On April 10, 1973, Mrs. G. Paranuik requested 
that the Water Quantity Management Branch conduct an 
investigation to determine the source of the fuel oil 
odours which the Paranuiks haa detected in their well 
water earlier that day, Mr, Paranuik was partleularlf 
concerned about the loss of his well water supply since 
the chlorine in the municipal supply, which provided 
part of his domestic water requirement at this time, is 
toxic to minnows and therefore unacceptable for his bait 
f arming oper a t ion . 

According to Mr. Paranuik, an oil delivery was 
made to the Madoc Baptist Church (formerly Madoc Town 
Hall) by a Gulf agency plant operated by Mr, D, Ash a few 
days preirions to the development of fuel oil odours in 
his well water, Mr, M, Johnson, who was worKing in the 
church # discovered a leak in the iOQ gallon fuel oil stor- 
age tank on April 9, 1973. The Village requested that 
the oil be pumped from the faulty tank. Mr. B. Car swell, 
who undertook this work reported that only 12 gallons 
were recovered. Thus, approximately 280 gallons of fuel 
oil were lost at the Madoc Baptist Church immediately 
Defore the odours of fuel oil were noticed in the Paranuik 
well. 
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Un April 18, 1973, an irwestigation was conducted 
in ttie vicinity of the fuel oil spill. The faulty tank was 
located in the church basement. Ai though the tank was 
situated inside the building, facilities for external vent- 
ing were not apparent. The tank had an otvio^us hole in the 
bottom of one end and soil beneath the tank's original posi- 
tion was d^amp and smalled strongly of fuel odl. Fuel odl 
tanks at other residences upgradient from the Paranuik well 
were inspecteci and tound tO' be ary and in sound condition. 

At this time, a levelling and sampling survey was 
conductea along St. Lawrence Street in the vicinity o^f the 
fuel oil spill. Figure 1 represents tne residences and 
water wells in this area. 
HYDROGEOLUGY 

As can, be seen from the summary of water well 
records presented in Table 1, wells m the spill area pen- 
etrate 10 to 20 feet of coarse overburden materials and 
obtain suitable water supplies from an aquifer in the bed- 
rock. A levelling survey involving these wells revealed 
static water elevations ranging from, 5,5'5 feet in the 
Bateman, well to 5,50 feet in the well on the Forbes property. 
From the static elevatio'n data, it is apparent that g,rO'U,nd 
water flow in, the vicinity of the fuel oil lo^ss at the 
Madoc Baptist Chu,rch is direetly toward the Paranui,k well,. 
Ground water in this area ult,im.ately discharges tO' the 
stream. 
WATER QU'AI.1TY 

The ,results ot chem,ical a,nalyses ot water samples 
taken from each of the wells in Figure 1 are presented in 



i II 



Table 2, 

Pure fuel oil was oiDtainec2 directly from the sur- 
face of the Paranuik well. This fuel oil demonstrated an 
identical chroma tograph trace to that of a sample of oil 
which was taken from the bottom of the faulty tank at the 
Madoc Baptist Church. However, only petroleuin product 
odours were apparent in sainples taken from the Paranuik 
distribution system, even after pumping for 7 5 minutes. 
Thus, the bulk of the fuel oil ponded on the surface of the 
water table and the low intaice setting of the pump m the 
Paranuik well permitted only limited amounts of the con- 
taminant to gain access to the distribution system. 

Fuel oil was not detected in any of the other 
wells sampled.. 
REMEDIAl. ACTION 

On April IB, 197 3, representatives of municipal 
council were advised to pump the nydrocarbon phase from 
the water table surtace at the .Faranuik well to eliminate 
the po^ssibility O'f the contaminant migrating tO' wells, 
further do'wngradient, and to reduce the concentratio.n O'f 
the contaminant in the Paranuik well. 

The village superintendent coimienced pumping of 
the contaminant from the Paranuik well on April 19, 19/3- 
Pumping was continued until a distinct hydrocarbon phase 
was no longer evident. According to village officials, 
subsequent pumping has yielded only small amounts of fuel 
oil. On June iM , 1973 ,- the odours of tuel oil were still 
quite apparent according to Mr. Paranuik. 
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DISCUSS IO.N 

Since petroleum hydrocarbons are sparingly 
solubier the residual contaminant adhering to soil par- 
ticles and rock surfaces will be released tO' the ground- 
water envirO'nment very gradually. Therefore, weile which 
are directly do^wngradient from a nydrO'Carbon epill may 
yield water containing small amounts of hydrocarbon con- 
taminants, at least occasionally,, for a long period of 
time, Hydrocarbon,s I bound in po'rous materials above the 
water table, are flushed into the ground-water system dur- 
ing rainfall events or on occasions such as spring runoff 
when the water table is elevated into contact with the 
contaminated zone. 

Since the intake setting of the pump in the 
Paranuik well is 10' feet below the water table surface, 
where the hydrocarbon was originally ponded, little more 
than the soluble hydrocarbons will enter the distribution 
system. Chromatographic analyses were unable to^ determine 
the presence of fuel odl in samples taken from the aistribu- 
■cion system* Therefore r these samples contained less than 
the detectable limit of O.b ppm, of fuel oil. 

According to Gibbons^ the odour of fuel oil can- 
not be detected in cold water C20°C) at concentrations of 
less than 0,3 ppm. Therefore, since odours were apparent 
in the water from the Paranuik distribution system, the 
ruel oil concentration, must have been between 0-5 ppm and 
, 3 ppm . 

1 Gibbons, M.M,. , -Water Pollution by Petroleum, Oils" 

Journal American Water Worics Association Vol. ,32, 
page 46b (1940') 



- 5 - 

According to experimental wo^rk by Turnbull et 

2 
al , a commercial, dissolved and floating Kerosene at a 

concentration of 2990 ppm in cold water (20^C) proved toxic 
to 50% of the iDlue gill sunfish exposed to this environment 
for 24 hours. Fuel oil and kerosene have certain chemical 
similarities. Although more than lu,000 times the amount 
of petroleum hydrocarbons found in the Paranuik distribu- 
tion system was required to kill these test fish, data 
demonstrating the long term effects of trace amounts of 
petroleum hydrocarbons on minnows are not available. 

The above information was provided to Mr, Para- 
nuik on April 18, 1973. Since an alternative water supply 
was not available for the minnows arriving within the week, 
Mr, Paranuik decided to continue the bait farming opera- 
tion with the affected well water. According to 
Mr. Paranuik, the operation has been continued for seven 
weeks without apparent deleterious affects developing in 
the minnow population, 
ALTERNATE SUPPLIES 

Mr. Paranuik 's property extends 165 feet from 
St. Lawrence Street in a south-easterly direction. It may 
be possible to drill a new, uncontaminated well at the south- 
eastern property extremity. However, there is no guarantee 
that such a well would not become contaminated in the 
future, especially if large amounts of water are withdrawn. 



Turnbull, H, , ue Mann, J.G., and Weston R.F,, "xoxity 
of Various Refinery Materials to Fresh Water Fish." 
Symposium on Waste Disposal in the PetrolemB Inaustry, 
Industrial Engineering Chemistry, Vol. 46, page 324 
(1954) . 



RJiiCQMMENDAT ION S 

As the lost fuel oil migrates aowngradient, a 
hydrocarbon phase may reoccur in the vicinity of the 
Paranuik well. It is, therefore, recommended that the 
Paranuik well !De inspected at one month intervals through 
the summer and fall ot 19/3. If a nydrocarbon phase is 
apparent at any time tnis should be pumped off and collected 
through gravity separation. This will insure the removal 
of as much of the lost product as possible from the ground 
water environment and allow only limited soluble quantities 
of fuel oil to enteif the Paranuik aistribution system^ 

It a new well is constructed as outlined above, 
the existing well should be pumped to waste on a contin- 
uous basis at a ratm of about 1 gpn for the remaincier of 
the bait farming season. This procedure would aid in con- 
rininf the contaminant to the immediate vicinity of the 
existing well and in removing the fuel oil from the aquifer. 
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